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(54) FOREIGN MATTER REMOVING METHOD AND FOREIGN MATTER REMOVING NOZZLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a foreign matter 
removing method capable of well removing the foreign 
matters such as a cut powder or the like bonded to a work or 
the like and a foreign matter removing nozzle. 
J SOLUTION: In the foreign matter removing method for 
\ blowing off the foreign matters bonded to the interior of a 

- -bottomed cylindrical work 10 by air jets to remove the same, 

— the foreign matter removing nozzle 1 for ejecting air in a 
spiral state Is inserted Into the work 10 and air is spirally 
ejected from the jet orifices 2 disposed at the leading end of 
the nozzle to blow off foreign matters ft-om the interior of the 
work 10 to remove the same. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The removal approach of the foreign matter characterized by being the removal approach 
of a foreign matter of blowing away the foreign matter adhering to 

cylinder-like-object-with-base-like circles by jet of air. and removing it, inserting the nozzle which 
makes air these cylindeHike-object-with-base-like circles at a curled form, and is spouted, blowing 
ofF air from the jet hole at the tip of this nozzle to a curled form, and blowing away and removing a 
foreign matter from these cylindei^like-object-with-base-like circles. 

[Claim 2] The removal approach of the foreign matter according to claim 1 characterized by blowing 
ofF air from this nozzle to a curled form, and blowing away and removing a foreign matter from these 
cylindeHike-object-with-base-like circles, making a cross direction carry out both-way migration 
of said nozzle or the cylinder-like-object-with-base-like section. 

[Claim 3] it is the nozzle for tailing used in order to blow away the foreign matter adhering to 
cylindeHike-object-with-base-like circles by jet of air and to remove it, and two or more jet holes 
arrange in a point in the shape of a circular ring — having — this — the nozzle for tailing 
characterized by for all the jet hole having inclined and forming it towards the circumferencial 
direction of the circular ring which this jet hole makes. 

[Claim 4] The removal approach of the foreign matter characterized by to blow away and remove the 
foreign matter which adhered in this adsorption hole and this adsorption nozzle by being the removal 
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approach of the foreign matter of an adsorption nozzle of making a body sticking to this point by 
having an adsorption hole in a point and attracting air through this adsorption hole, supplying 
pressure air in this adsorption nozzle, and spouting air outside from this adsorption hole. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the nozzle for tailing used for the removal approach 
of removing foreign matters, such as a chip adhering to cyiinder-like-object-with-base-like circles, 
such as a work piece, and the removal approach of a foreign matter. 
[0002] 

[Description of the Prior Art] For example, when manufacturing the product of 
cylinder-Iike-object-with-base-like objects, such as a cup-like work piece, by cutting, the chip by 
cutting remains at the pars basilaris ossis occipitalis in a work piece. In order to produce and make a 
bad influence subsequent surface treatment and plating processing, this residual chip needed to be 
removed completely and has removed the chip by blasting of pressure air etc. conventionally. 
[0003] 

[ProblemCs) to be Solved by the Invention] While it has an air jet nozzle and a work piece in a hand, 
and an operator turns pressure air to the interior of a work piece, blows ofF from an air jet nozzle and 
generally changes the location and jet include angle of an air jet nozzle conventionally, removal of 
the chip by blasting of this pressure air is removed so that the chip in a work piece may be blown 
away. 

[0004] Although the automated equipment will be equipped with the work piece and a chip will be 
removed on the automated production line on the other hand^ when removing a chip, since an 
automatic chip stripper so complicated on a production line and large-sized cannot be used, it 
inquires, although the automatic chip stripper of the comparatively easy structure of only making 
shaft orientations carry out both-way migration of a work piece or the air jet nozzle is used. 
[0005] however, in the comparatively easy automatic chip stripper of structure Since the pressure 
air which it is only moving to the shaft orientations, and an air jet nozzle spouts from an air jet nozzle 
is only straightly blown towards the pars basilaris ossis occipitalis of a work piece. The collision 
occurred between the airstreams blown into the interior in case the airstream blown into the pars 
basilaris ossis occipitalis is drawn outside, the blown airstream was not discharged good out of the 
work piece, but some chips remained at the work-piece pars basilaris ossis Occipitalis, and there 
was a problem that it was difficult to remove a chip completely. 

[0006] This invention was made in view of the above-mentioned point, and aims at offering the 
removal approach of a foreign matter that foreign matters, such as a chip adhering to a work piece 
etc., are removable good, and the nozzle for tailing. 
[0007] 
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[Means for Solving the Problem] It is characterized by for the removal approach of the foreign 
matter of claim 1 of this invention to be the removal approach of a foreign matter of blowing away 
the foreign matter adhering to cylindeHike-object-with-base-llke circles by jet of air, and removing 
it, to insert the nozzle which makes air cylinder-like-object-with-base-like circles at a curled form, 
and is spouted, to blow off air from the jet hole at the tip of a nozzle to a curled form, in order to 
attain the above-mentioned purpose, and to blow away and remove a foreign matter from 
cylindei^like-object-with-base-like circles. Here, a curled form includes the concept which spouts 
air from each jet hole in the direction which inclined in the circumferencial direction of the circle 
centering on the axis of a nozzle. 

[0008] Moreover, in the above-mentioned removal approach, it is good to constitute so that air may 
be blown ofFfrom a nozzle to a curled form and a foreign matter may be blown away from 
cylindeHike-object-with-base-like circles, making a cross direction carry out both-way migration 
of a nozzle or the cylindei^like-olyect-with-base-like section. 

[0009] Moreover, the nozzle for tailing of claim 3 of this invention is a nozzle for tailing used in order 
to blow away the foreign matter adhering to cylindeHike-object-with-base-like circles by jet of air 
and to remove it, and two or more jet holes are arranged by the point in the shape of a circular ring, 
all jet holes incline towards the circumferencial direction of the circular ring which those jet holes 
make, and it is formed. 
[0010] 

[Function] By such removal approach of the foreign matter of a configuration, the nozzle which 
makes air cylindeHike-olyect-with-base-like circles at a curled form, and is spouted is inserted, 
and air is spouted from the jet hole at the tip of a nozzle to a curled form. Thereby, the airstream 
which blew ofF from the nozzle hits the pars basilaris ossis occipitalis of 

cylindeHike-object-with-base-like circles aslant, it acts so that the chip which adhered near the 
pars basilaris ossis occipitalis may be removed, and it blows away a chip. And since the airstream 
from which the removed chip blew off to the curled form flows the inside of a tubed part toward 
opening of a tubed part toward an outside in that inner skin further with that centrifugal force, it is in 
this airstream, a chip is blown away besides the cylinder-like-object-with-base-like section, and 
foreign matters, such as a chip, are all removed from cylinder-like-object-with-base-like circles. 
[001 1] Moreover, if air is blown ofF from a nozzle to a curled form and it is made to blow away a 
foreign matter from cylindeHlke-object-with-base-iike circles, while a foreign matter is more 
removable to fitness like the removal approach of claim 2, making a cross direction carry out 
both-way migration of a nozzle or the cylinder-like-object-with-base-iike section, a foreign matter 
is automatically removable using the automatic chip stripper of comparatively easy structure. 
[0012] Like claim 3, the above-mentioned nozzle arranges two or more jet holes in a point in the 
shape of a circular ring, and if it constitutes so that it may incline and form towards the 
circumferencial direction of the circular ring with which those jet holes make all jet holes, it can 
spout curled form airstream good from the point of a nozzle. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
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based on a drawing. Drawing 1 shows tlie front view of the nozzle 1 for tailing for blowing away and 
removing foreign matters, such as a chip adhering to the cylinder^like-otyect-with-base-like circles 
of a work piece, and drawing 2 shows the side elevation. Two or more jet holes 2 are arranged in the 
shape of a circular ring, each jet hole 2 inclines in a circumferencial direction, and this nozzle 1 for 
tailing is constituted by that point 3. 

[001 4] That is, as it is formed in the shape of [ with a point 3 ] a cylinder and is shown in the point 3 
at drawing 1 , the nozzle 1 for tailing sets spacing whose eight jet holes 2 are 45 degrees, and is 
arranged in the shape of a circular ring. And only an include angle alpha inclines in the 
circumferencial direction, and all the jet holes 2 are formed in it, as shown in the expansion sectional 
view in alignment with the circumferencial direction of drawing 4 . 

[0015] For example, when the diameter of the circular ring with which the jet hole 2 12mm and 
whose die length 20mm and a bore are 70mm and eight pieces for the outer diameter of the nozzle 1 
for tailing is arranged is 15mm, alpha can set the bore phi of 10 degrees and the jet hole 2 as 1.5mm 
whenever [ tilt-angle / of this jet hole 2 ]. Here, as shown in drawing 5 . when the diameter of the 
circular ring with which eight jet holes 2 are located in a line inserts the nozzle 1 for tailing into a 
work piece 10, the circular ring is located near the periphery of minor diameter tubing 10b of the 
center position of a work piece 10, and it is set as the magnitude by which space is made between 
the circular ring and inner skin of a work piece 10. 

[001 6] As shown in drawing 3 , the major^diameter pore 4 is formed inside the point of the nozzle 1 
for tailing, the fismale screw section 5 is formed in the end of the nozzle 1 for tailing, the nipple 7 
linked to the edge of air hose 6 is thrust into the female screw section 5, and connection is made 
possible at air hose 6. 

[0017] The nipple 7 at the tip of air hose 6 is thrust into the female screw section 5 of the end, it 
connects with air hose 6, and the automatic tailing equipment from which the chip in the 
cylindeHike-object-with-base-IIke work piece 10 is removed automatically is equipped with such a 
nozzle 1 for tailing of a configuration. The end of air hose 6 is connected to a pressure air supply. 
[0018] As automatic tailing equipment is shown in drawing 5 , the nozzle attaching part 12 which 
counters roughly the work-piece grasping section 1 1 which grasps a work piece 10 horizontally, and 
opening of the work piece 10, and holds the nozzle 1 for tailing is formed, it is constituted, and the 
nozzle attaching part 1 2 is arranged in shaft orientations, i.e., the interior of a work piece 1 0, possible 
[ the penetration and recession from a nozzle ] in the held nozzle 1 for tailing. For this reason, 
both-way driving gears, such as a hydrostatic pressure cylinder which carries out both-way 
migration of the nozzle attaching part 1 2, for example by 30mm stroke, are formed. In addition, a 
both-way driving gear can also be formed In the work-piece grasping section 1 1 so that both-way 
migration of the work-piece grasping section 1 1 holding a work piece 10 may be carried out to the 
nozzle attaching part 1 2. 

[0019] The work piece 10 was formed in the shape of [ with pars-basllaris-ossis-occipitalis 10a ] a 
cylinder like object with base, prepared minor diameter tubing 10b in the center of the 
pars-basilaris-ossis-occipitalis 10a, and was formed in it and the chip has adhered in the 
pars-basilaris-ossis-occipitalis 10a at the time of cutting of a work piece 10. In order to remove this 
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chip after cutting, a work piece 10 is grasped by the wori^-piece grasping section 1 1 of automatic 
tailing equipment, and carries out the removal process of a chip as follows. 

[0020] If the work-piece grasping section 1 1 is made to grasp a work piece 10 and automatic tailing 
equipment is started like drawing 5 , the nozzle 1 for tailing held at the nozzle attaching part 12 will 
carry out both-way migration at the shaft orientations (cross direction). A migration stroke is 30mm 
and passing speed is 7 stroke extent in 25 seconds. 
[0021] The nozzle 1 for tailing making that point 3 advance into the 

cylinder^like-object-withHaase-like work piece 1 0 at this time, and repeating advance and retreat, 
from eight jet holes 2 of a point 3, air is turned to the pars basilaris ossis occipitalis of a work piece 
10, and it spouts. 

[0022] The air to which all eight arranged in the shape of a circular ring at this time jet holes 2 blew 
off from the nozzle 1 since only the include angle alpha inclined in that circumferencial direction like 
drawing 4 blows off circling to a curled form, as shown in drawing 6 . For this reason, the airstream 
which blew off from the nozzle 1 for tailing hits aslant the pars basilaris ossis occipitalis in a work 
piece 10, it acts so that the chip which adhered near the pars basilaris ossis occipitalis may be 
removed good, and it blows away a chip. 

[0023] And by being in this airstream, since the airstream from which the removed chip blew off to 
the curled form flows the inner skin side of a work piece 1 0 outside toward an outside with that 
centrifugal force, when the nozzle 1 from which a chip is blown away besides a work piece 1 0, and 
blows off such whorl airstream repeats advance and retreat, foreign matters, such as a chip in a 
work piece 10, are removed completely. 

[0024] Thus, since it becomes a curled form and is sprayed near the pars basilaris ossis occipitalis in 
a work piece 1 0, the airstream spouted from the nozzle 1 for tailing uses the automatic tailing 
equipment of the comparatively easy structure of carrying out both-way migration of the 
work-piece grasping section 11 or the nozzle attaching part 12, can blow away the chip adhering to 
bottom circles good, and can remove it automatically. 
[0025] In addition, although minor diameter tubing 1 0b was prepared in the 

pars-basilaris-ossis-occipil^lis center, even if the work piece 10 of the above-mentioned example is 
a work piece with which a pars basilaris ossis occipitalis continues evenly without such minor 
diameter tubing, it can remove the chip of a pars basilaris ossis occipitalis good like the above using 
the nozzle 1 for tailing. 

[0026] Drawing 7 and drawing 8 show other examples, and the nozzle of drawing 7 is the adsorption 
nozzle 20 for adsorbing a work piece 23. It is the structure of the thin suction hole 22 (for example, 
hole with a diameter of about 0.5mm) being formed in the apical surface 21 of this adsorption nozzle 
20, and attracting air through this suction hole 22. Air hose 24 are connected to the end of the 
adsorption nozzle 20, and air hose 24 are connected also to the pressure air supply switchable 
through the change duct while connecting with suction means, such as a pump and a blower. 
[0027] As shown in drawing 8 , such an adsorption nozzle 20 is used equipping the adsorption head 
25 of the adsorption transport device of detailed components, and is used as follows at the 
conveyance process of the detailed components 23. 
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[0028] That is, the adsorption head 25 of a transport device moves up to components 23 
predetermined location, drops the adsorption nozzle 20, and locates the apical surfece 21 right 
above components 23. The adsorption nozzle 20 attracts air from the suction hole 22 of that apical 
surface 21, and makes components 23 stick to that apical surface 21 at this time, as shown in 
drawing 8 (a). In this condition, by the transport device, the adsorption head 25 moves to a position, 
suspends suction actuation there, separates components 23 from an apical surface 21, and lays 
them in that location. 

[0029] Although the adsorption nozzle 20 repeats such suction actuation and the detailed 
components 23 are conveyed to a position, if suction actuation is repeated, foreign matters, such as 
dust, will adhere to the suction hole 22 of the apical surface 21 of the adsorption nozzle 20, and a 
suction force will decline. In such a case, like drawing 8 (b), it changes so that pressure air may be 
sent to the adsorption nozzle 20 from air hose 24, and a duct is changed from an inhaiation-of-air 
duct to an airpipe way, and fixed time amount jet of the pressure air is carried out from the 
adsorption nozzle 20. Foreign matters, such as the suction hole 22 of an apical surface 21 and dust 
in the adsorption nozzle 20, are blown away by jet of this pressure air. By performing the biowdown 
of such air periodically, the foreign matter which adhered in the suction hole 22 and the adsorption 
nozzle 20 is blown away, and the adsorption nozzle 20 can perform adsorption actuation good. 
[0030] 

[Effect of the Invention] As explained above, according to the removal approach of the foreign 
matter of claim 1 of this invention Since the nozzle which makes air 

cylindeHike-object-with-base-like circles at a curied form, and is spouted is inserted and air is 
spouted from the jet hole at the tip of a nozzle to a curied form The foreign matter which the 
airstream which blew off from the nozzle hit the pars basilaris ossis occipitalis of 
cylindei^like-object-with-base-like circles aslant, acted so that foreign matters, such as a chip 
which adhered near the pars basilaris ossis occipitalis, might be removed, and was removed The 
airstream which blew off to the curied form can flow the inside of a tubed part toward opening of a 
tubed part toward an outside in the inner skin further with the centrifugal force, can blow away 
foreign matters, such as a chip, good besides the cyiindeHike-object-wrth-base-like section, and 
can remove a foreign matter from cylindei^iike-object-with-base-like circles completely. 
[0031] Moreover, since air is blown off from a nozzle to a curled form and it is made to blow away a 
foreign matter from cylinder-like-object-with-base-like circles, while a foreign matter is more 
removable to fitness in the above-mentioned removal approach according to the removal approach 
of the foreign matter of claim 2, making a cross direction carry out both-way migration of a nozzle or 
the cylinder-like-object-with-base-like section, a foreign matter is automatically removable using 
the automatic chip stripper of comparatively easy structure. 

[0032] Moreover, according to the nozzle for tailing of claim 3, two or more jet holes are arranged in 
a point in the shape of a circular ring, and since it is inclined and formed towards the circumferencia! 
direction of the circular ring with which those jet holes make all jet holes, curied form airstream can 
be spouted good from the point of a nozzle. 

[0033] Furthermore, according to the removal approach of the foreign matter of the adsorption 
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nozzle of claim 4, since pressure air is temporarily supplied in the adsorption nozzle which usually 
performs suction actuation and air is spouted outside fi'om an adsorption hole, at the time of the 
usual suction actuation, the foreign matter which adhered in the adsorption hole and the adsorption 
nozzle can be blown away good, and can be removed. 



[Translation done.] 
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